Introduction. Riesz distributions, originally introduced by M. Riesz [6] on the Lorentz cone, are the analytic continuation of the distribution defined by a relatively invariant measure on a homogeneous cone. In general, Riesz distributions are
1. Preliminaries. Our study is based on the structure theory of normal j-algebras developed in [5] . Here we recall the definition of normal j-algebras. Let g be a real split solvable Lie algebra, j a linear mapping on g such that j 2 = −id g , (ii) (Y |Y ) ω := [Y, jY ], ω defines a j-invariant inner product on g. We assume throughout this paper that our normal j-algebra (g, j, ω) corresponds to a Siegel domain of tube type. Let a be the orthogonal complement of [g, g] relative to (·|·) ω . Then a is a commutative subalgebra of g. Let r := dim a.
Proposition 1 ([5, Chapter 1, Sections 3 and 5]). (i)
There is a linear basis {A 1 , . . . , A r } of a such that if one puts
(ii) Let α 1 , . . . , α r be the basis of a * dual to A 1 , . . . , A r . Then g = h ⊕ V with
where
Let H be the simply connected Lie group corresponding to h. Then H acts on V by the adjoint action.
Then Ω is an open convex cone in V containing no line, and H acts on Ω simply transitively.
According to (1), we express every
Then γ is a diffeomorphism from Π onto H. Using this γ, we have the following multiplication formula for the elements of H. Proposition 3. For T, T ∈ Π, one has γ(T )γ(T ) = γ(T ) with
2. Orbit structure of Ω. According to (2), we decompose every
). Then (·|·) defines a new inner product on g and we shall call it the standard inner product on g.
One can deduce the following two lemmas from Proposition 4.
Now the H-orbit decomposition of the closure Ω of Ω is as follows:
Γ -integrals and
For s ∈ C r , we set ε · s :
. When ε = 0 := (0, . . . , 0), keeping Lemma 6 in mind, we define a measure µ ε on O ε by dµ ε (t · E ε ) := χ ε·(1+p(ε))/2 (t)
where dT ki stands for the Euclidean measure on g (α k −α i )/2 normalized by the standard inner product on g. Let µ 0 be the Dirac measure at x = 0. Lemma 8. The measure µ ε is relatively invariant under H:
This lemma states that µ ε is the transfer of the left Haar measure on
Now we consider the following Γ -integral on the orbit O ε : Moreover, when this condition is satisfied, one has
where |ε| :
Let Ξ C (ε) be the set of s ∈ D(ε) such that ε · s ∈ C(ε) satisfies (4).
Theorem 10. (i)
For any rapidly decreasing function ϕ on V and any s ∈ Ξ C (ε), the following integral converges:
(ii) R ε s , ϕ admits an analytic continuation as a holomorphic function of s ∈ D(ε), and defines a tempered distribution.
This theorem also contains [2, Theorem 3.1] as the special case ε = 1. We simply write R s for R (ii) The distribution R ε s coincides with R s for any ε ∈ {0, 1} r and s ∈ D(ε).
Let Ξ(ε) := Ξ C (ε) ∩ R r . Then we see that Ξ(ε) is the set of all s ∈ R r such that Thus the Gindikin-Wallach set is equal to Ξ and decomposed into 2 r subsets Ξ(ε) according to the support of the corresponding Riesz distributions.
We conclude this paper by introducing an algorithm to determine whether a given s ∈ R r belongs to Ξ or not. Moreover, if s ∈ Ξ, the algorithm gives the ε for which s ∈ Ξ(ε). For s ∈ R r , define σ [1] , . . . , σ [r] ∈ R r by σ k ≥ 0 for all k = 1, . . . , r.
(ii) When s ∈ Ξ, let ε = (ε 1 , . . . , ε r ) be the element of {0, 1} r given by
The details [4] will appear elsewhere.
